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ABSTRACT 


Sections of extruded rigid plastics material form a rectan- 
gular main frame including a pair of vertical jamb members, 
a top head member and a bottom sill member connected by 
welded mile red corners. An extruded plastic astragal mem- 
ber is spaced between the jamb members and has laterally 
projecting stop portions and internal walls which are rigidly 
connected by long screws to the head and sill members. A 
fixed door panel and a pivotal door panel have extruded 
plastic rectangular frames with welded mitered corner joints 
and which surround corresponding glazing panels. A con- 
tinuous gear hinge has an inactive leaf secured to the astragal 
member and a slightly shorter active leaf which covers an 
edge portion of the pivotal door panel. The door panel 
frames have internal walls which cooperate with the welded 
corner joints to maintain each frame flat, and long screws 
positively connect the leaves of the gear hinge to the pivotal 
door panel frame and the astragal member. 

9 Claims, 4 Drawing Sheets 
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PATIO DOOR ASSEMBLY WITH EXTRUDED which receive long screws extending through inner and 

PLASTICS COMPONENTS outer portions of the sill and head members. 

BACKGROUND OF THE INVENTION A fixetl tloor P anel aiul a swinging door P anel nave 

. identical rectangular frames enclosing insulated glazing or 

In the construction of patio door assemblies having one » glass panels> amJ eacn frame fa formed whh , y . , exlrusion 

swinging door panel and one fixed door panel, it is common havi[)g para „ el spaced side wal|s and jnner wa) , s fa „ v 

to form the jamb and head or members of wood and connecled by la|erally extending walls perpendicular to the 

attaching the jamb members to an extruded plastic or sjde and inner wa n s . The swinging door panel is supported 

aluminum s.U member. A vertical astragal member is spaced ,„ by , hc astraga , mcmbcr wjlh a continuous gcar hingc navi 

between the jamb members and is also commonly formed of an inac , ive , Mf wfth a locating (ab M(J qd |he 

wood as arc the rectangular frames for the fixed and swing- as[raga , mcmbcr bv vcrtically spaccd pairs of ^ which 

mg door panels. It is also common to use three or four butt extend |hrough , he as|ragal member anc| secure Qne side of 

hinges to mount the swinging door panel on cither one of the , he fixed door pan£ , frame 

jamb members or on the astragal member. The main patio '-is 

a ? ~ a uf.Lf c ,l j iu 1 " e continuous gear hinge has a shghtlv shorter active 

door frame and each or the frames for the door panels have t _ . , , , . & ' 

. , , ... r . jii.- . • , leaf with a curved edge portion and covers the ad 1 acent edge 

been constructed with sections of extruded plastics material c . , . , , , ^ . . . 

. • i • i Li j /m /n\ k c i_ • l surtace or the pivotal door panel frame. Ine active leat is 

such as a rigid polyvinvlchlonde (PVC). One of the jamb , \ , 

, . , i t j . .... secured to the door rrame by long screws which thread into 

members or the astragal member and the adjacent extruded , . , , , <- m 

section of the swinging door frame are then notched or 2 " 'h«= internal cross walls ot the door panel tramc. The leaves 

mortise*! for receiving a se. of but. hinges. °. f '? e con " m,ous gear binge function as a gauge for pre- 

_ , , . , . , . , ... cisely spacing the pivotal door panel between the head and 

The problems assoc.a.ed with previously produced patio si „ membeR . The vjn , ffame of each doQr , nM we , ded 

door assembl.es using extruded vinyl frame sections include mjtered comer . ^ which wj , h tne fi)e of 

the problems of sagging and warping of the main frame 25 ^ ^ |q q( ^ ^ ^ ^ 

and/or .he frame tor the swinging door panel due to d.stor- f , of , he door , ^ , he 

astraeal member 

tion of the different extrusions or profiles especially when , , u . • . c 4 . , 

, , . .... and the continuous gear hinge prevents sagging ot the door 

the extrusions arc notched tor attaching the bull hinges. With , • . . , , 

& 6 panel in both its open and closed positions, 

anv such patio door assembly using extruded rigid plastics , n r 

or'vinvl sections, it is highly desirable for the sections 3 ° 0lher f ea,ures and advanla S es °f <h e invention will be 

forming the main door frame and the sections forming the apparenl from lhe folIowin g ctaoiplion. the accompanying 

frame of each of the door panels to have a uniform profile drawings and the appended claims, 

or cross-sectional configuration so that the sections may be BRIEF DESCRIPTION OF THE DRAWINGS 

joined together with welded mitered corners to provide a 35 , 

, . , , lU , ^pii . . . PIG. 1 is an exterior elevational view of a patio door 

nigh strength rrame. 1 he extruded sections and components (1 , . , . 1 

. . ... ... . assembly constructed m accordance with the invention; 

should also be designed and assembled to eliminate the use 

of internal metal reinforcing members and to provide for FTG - 2 is an en1ar S ed fragmentary section taken generally 

substantial rigidity without distortion over an extended on thc linc 2 2 °* F1G * 1; 

period of time. 40 FIG. 3 is a vertical section taken generally on the line 

3—3 of FIG. 1 with a center portion broken away; 

FIG. 4 is an enlarged fragmentary section taken generally 

Thc present invention is directed to an improved patio on the linc 4 — 4 of FIG. 1; 

door assembly wherein a main door frame and the frame of 45 FIG. 5 is an enlarged fragmentary section taken generally 

each door panel are formed of extruded sections of a rigid 0 n thc linc 5 — 5 of FIG. 1; and 

plastics material or vinyl and are designed and assembled to FIG. 6 is an enlarged fragmentary section taken generallv 

eliminate sagging and/or warping of the main frame and/or on thc , inc of FIG 1 and with a ccntcr bfokcn 

the swinging door panel, and which also provide a neat and away 

attractive appearance. The patio door assembly of the inven- 50 

lion is also designed for easy and rapid assembly of the DESCRIPTION OF THE PREFERRED 
swinging door panel onto the astragal member and also EMBODIMENT 
provides for a rigid and durable support for the swinging Referring to the drawings, FIG. 1 illustrates a patio door 
door from the astragal member. 55 assembly 10 which includes a rectangular main frame 12 
In accordance with a preferred embodiment of the formed by a horizontal head member 14, a sill member 16 
invention, a main patio door frame is constructed with and a pair of vertical jamb members 18 (FIGS. 2-4). Each 
extruded vinyl jamb members, head member and sill mem- of the frame members 14, 16 and 18 are extrusions of a rigid 
ber each having substantially the same profile and which are plastics material such as rigid polyvinvlchlonde (PVC) and 
secured together with welded mitered corner joints. An 60 have the identical or substantially identical profile or cross- 
extruded aluminum approach member snap-fits onto the sectional configuration. The extruded sections or members 
outer portion of the vinyl sill member, and an extruded vinyl are secured together by mitered and welded corner joints, 
riser member is attached to the inner portion of the sill and each of the frame members includes an outwardly 
member. An extruded vinyl astragal member has parallel 65 projecting nailing flange 22. The flange 22 on the sill 
side walls with outwardly projecting stop portions, and member 16 may be removed when it is desired to seat the sill 
includes internal laterally connecting walls with bosses mcmbcr directly on a floor surface. As also shown in FIGS. 
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2-4. each of the frame members 14, 16 and 18 has an outer 
wall 24, a stepped inner wall 26 and an internal inclined 
reinforcing wall 27. A series of lateral or perpendicular walls 
28, 29 and 31 integrally connect the walls 24. 26 and 27. 

Each of the main frame members is also extruded with an 
integral U-shaped wall 33 defining a groove which receives 
a fle xible and resilienl door scaling mcmlx-r or strip 36 along 
both jamb members 18 and the head member 14. An 
extruded aluminum approach member 38 (FIG. 3) snap- fits 
onto the sill member 16 and also has a U-shaped wall portion 
41 de lining a groove which receives a bollorn door sealing 
strip 36. Hie aluminum approach 38 is also formed with a 
track or rail 43 which extends across the sill member 16 and 
supports and guides the wheels of a sliding screen door (not 
shown). An I .-shaped extruded plastic retainer 46 (FIG, 3) 
sua]?- fits into undercut tuooves wilhin the head iikmiiIkt 14 
and iamb members 18 and serves to retain the upper and side 
members of the sliding screen door frame. 'I he sill member 
16 also has a riser member 48 which is extruded of a rigid 
plastics material or PVC and is secured to the inner wall 26 
of the sill member 16 by a series of screws 49 spaced along 
the sill member 16. 

Hie main frame 12 of the patio door assembly also 
includes an astragal member 50 (FIGS. 5 & 6) which is also 
extruded of a rigid plastics material or PVC. The astragal 
member 50 includes parallel spaced vertical side walls 52 
which arc integrally connected by an exterior end wall 54, 
an interior end wall 56 and internal walls 58 which are 
perpendicular 1o the side walls 52 and reinforce the astragal 
member. As shown in FIGS. 5 and 6, the astragal member 50 
with the exterior end wall 54 and the interior end wall 56, 
extends a substantial portion of the width of the frame 
members 14, 16 ami 18. The exterior end wall 54 is 
positioned so that it is closely adjacent the frame of the 
sliding screen door mounted for lateral movement on I he 
track or rail 43. The astragal 50 is extruded with a pair of 
lateially projecting hollow or tubular stop portions 61 each 
of which has a U-shaped wall portion 62 defining a groove 
which receives and retains a Ucxible and resilient door 
sealing strip 36. 

Referring to FIG. 6, the upper and lower ends of the 
astragal member 50 are contoured to mate with the opposing 
surfaces of the head member 14 and the sill member 16 with 
the attached extruded aluminum approach panel 38 and the 
attached extruded plastic riser 48. A plurality of long flat- 
head screws 66 extend downwardly through the head mem- 
ber 14 and upwardly through the sill member 16 and are 
threaded into corresponding tubular bosses 68 (FIG. 5) 
extruded as integral portions of three inner walls 58 of the 
astragal member 50. The screws 66 rigidly secure the 
astragal mcmlvr 50 to the head member 14 and sill member 
16. 

Referring to FIG. 1 . an inactive or fixed door panel 70 and 
an active or swinging door panel 75 are supported by the 
main frame 12. and each panel 70 and 75 includes a 
rectangular door frame 78 which is formed from sections of 
an extrusion of rigid plastics material or PVC Each frame 
78 supports insulated glazing or a sealed dual glass panel 80 
and has the same profile or cross -sectional configuration 
around the entire frame 78. The frame 78 has mile-red and 
welded corner joints, and each linear section or component 
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of the frame 78 includes parallel spaced outer side walls 82 
and 83 (FIG. 5) and parallel spaced inner walls 86. The 
parallel inner walls 86 and outer side walls 82 and 83 are 
integrally connected by laterally extending or perpendicular 

5 walls 88, and the inner walls 86 are integrally connected by 
lateralis' extending or perpendicular walls 91 , 92 and 93. The 
wall 93 of each frame section defines a longitudinally 
extending recess 94, and the outer portions of the inner walls 
86 define a longitudinally extending slot or cavity 95 with 
opposing ribs 96 (FIG. 2) projecting into the cavity. 

As mentioned above, the profile or cross-sect ional con- 
fiuuration of each frame 78 is uniform around the e-nl ire- 
rectangular frame. However, the inner wall 82 has an 

15 inwardly projecting double wall llange 98, and the side wall 
83 and a portion of the adjacent inner wall 86 tie line an 
inwardly projecting slot or groove 102. As shown in FIGS. 
2-5, the peripheral edge portion of each dual glass or glazing 
panel 80 is captured and sealed between the double wall 
llange 98 of each door frame 78 and a removable plastic or 
PVC glazing strip or bead 104 which snap -fits into the 
groove 102 around the periphery of each glazing panel 80. 
In a conventional manner, the parallel spaced glass panes or 

25 panels of each glazing panel 80 are separated by an alumi- 
num spacer lube 107 and are sealed together by an adhesive 
and resilient bonding material 109 such as silicone. 

Referring to FIG. 5, the active or operable door panel 75 
is pivotally supported for swinging movement by a continu- 

111 ous gear hinge 115 which has an active leaf 117 having a 
curved edge portion 118 for locating the leaf on the inner 
edge surface of the swinging door panel frame 78. The active 
leaf 117 is positively secured to the inner vertical rail or 

35 section of the door frame 78 by long vertically spaced pairs 
of Hat head screws 66 which are- threaded into the internal 
lateral walls 88 of the frame section. The vertical length of 
the active leaf 1.17 is the same as die vertical height of Up- 
swinging door panel frame 78. and the curved edge portion 

14,1 118 of the active leaf 117 provides a seat for precisely and 
quickly positioning the active leaf 117 during attachment to 
the vertical frame section. 

The continuous hinge 115 also has an inactive leaf 121 

.15 which extends the full height of the. astragal member 50 and 
projects slightly above and below the active leaf 117. The 
inactive leaf 121 is formed with an integral tab 123 (FIG. 5) 
which quickly locates the leaf 121 precisely on the astragal 
member 50 in the same manner as the curved edge portion 

" M> 118 locates the leaf 117 on the pivotal door panel frame 78. 
'The continuous gear hinge- 115 is preferably constructed as 
disclosed in U.S. Reissue Pal. No. RE35.618 and includes a 
continuous (/-shaped retainer or clamp 124 which encloses 

5<; the curved mating edge portions of the leaves 117 ami 121 
and having the mating gear teeth. 

As also shown in FIG. 5, the inactive leaf 121 of the gear 
hinge 115 is positively secured to the astragal member 50 by 
vertically spaced pairs of long screws 66 which extend 

ft0 laterally through the side walls 52 of the astragal member 
and also into the perpendicular walls 88 and 91 of the frame 
78 for the inactive or fixed door panel 70. 'Hie opposite 
vertical section of the door frame 78 for the fixed door panel 
70 is positively secured to the adjacent jamb member (FIG. 
2) by a series of vertically spaced screws 66 (not shown) 
which extend through the jamb member 18 and are threaded 


05/06/2002, EAST Version: 1.03.0002 


US 6,318,036 131 


3 

into the i nl cm a I lateral walls 91 an J 92 of the adjacent frame 
section. As also shown in l*IGS. 2. 3 & 5, a U-shaped vinyl 
spacer member or channel 128 snap-Jits within the periph- 
eral slot or groove 95 of the inactive door panel frame 78 and 
precisely positions the inactive door panel 70 between the 
heat! and sill members and between the adjacent jamb 
member IS anil astragal member 50. 

Referring to TlCi. 4, the spacing helween the inner walls 
K6 of the frame 78 for the active or swinging door panel 75 
is sufficient to receive a commercially available door lock 
Mini 132 having a retractable blade or strike 134 which 
extends through a keeper (not shown) mounted on the 
adjacent jamb member 18. The door lock unit 132 operated 
by either an interior handle 137 or an external handle 138 for 
retracting and e Mending the locking strike 134. Alxwc and 
below the latch strike 134 of the lock unit 132, the slot 95 
within the vertical section of the swinging door panel frame 
78 is closed by Hat metal strips (not shown). 

f rom the drawings and the al>ove description, il is appar- 
ent that a patio door assembly constructed in accordance 
with the present invention, provides desirahle features and 
advantages, for example, the profile or cross- sectional con- 
figuration of the vinyl head, sill and jamb members of the 
main frame 12 provides for a high strength main frame of 
economical construction. The same extrusion is used to form 
all members, and the cross-sectional profile provides the 
frame with strong welded miler corner joints. ITic attach- 
ment of the aluminum approach member 38 on the sill 
member 16 and the snap-in strips 46 on the head member 14 
and jamb members 18 provide the sill member with high 
durability and also provide for convenient installation and 
retention of a sliding screen door. 

"Hie pro hie or cross- sectional configuration of the vinyl 
door panel frames 78 also provide- each door panel with 
substantial rigidity to prevent warping or distortion of the 
door panels without requiring metal insert reinforcing strips. 
In addition, the profile of the vinyl astragal member 50 
cooperates with the continuous gear hinge 115 to provide a 
strong and rigid support for the active or swinging door 
panel 75 and thereby prevent sagging of the door panel when 
the door panel is in either its open position or its closed 
position. The specific configuration of the- continuous gear 
hinge 115 with the positioning lab 121 and curved edge 
portion 1 18 enables rapid and precision assembly of the gear 
hinge to the door panel 75 a ml the hinge to the astragal 
member 50 without any notching or mortising. Hie shorter 
active leaf 117 and the longer inactive leaf 121 of the hinge 
115 not only covers the edge porlion of the swinging door 
panel frame 78. but also precisely positions the door panel 
75 vertically to provide the desired clearance between the 
door panel frame 78 and the head member 14 and the riser 
member 48 on the sill member 16'. 

Hie profile of the astragal member 50, as shown in l : KT 
5. and its attachment to the head member 14 and sill member 
16 with the long screws 66 within the internal bosses 68. 
further provide the astragal member with substantial 
strength which cooperates with the continuous gear hinge 
1 15 to support the swinging door panel 75 so that the weight 
of the door panel 75 is distributed over the entire length of 
the door panel and astragal member 50. 

While the patio door assembly herein described consti- 
tutes a preferred embodiment of the invention, it is to be 


understood that the invention is not limited to this precise 
assembly, and thai changes may be made therein without 
departing from the scope and spirit of the invention as 
defined in the appended claims. 
What is claimed is: 

1. A patio door assembly comprising a rectangular main 
frame including a pair of vertical jamb members rigidly 
connected by a lop head member and a hoi torn sill member, 
said main frame further including a vertical astragal member 
spaced between said jamb rncmlxrrs a nil rigidly connected to 
said head and sill members, a first door panel within said 
main frame and including a rectangular door panel frame 
supporting a glass panel, a second door panel within said 
main frame and including a rectangular door panel frame 
supporting a glass panel, said astragal member and each of 
said door panel frames and said members of said main frame 
comprising extrusions of rigid plastics material, said main 
frame and each of said door panel frames having welded 
milcrcd corner joints, a hinge having an inactive leaf secured 
t o sa id m a in frame a n d an active 1 e a f se cu re d t o sa i d f r a me 
of said second door panel, said, first door panel frame having 
spaced inner walls defining a peripherally extending and 
laterally outwardly facing external groove, and a snap -in 
rigid spacer member retained within said groove. 

2. A patio door assembly as defined in claim 1 wherein 
said imicrwalls of said first door panel frame includes 
opposing ribs projecting inwardly from said inner walls into 
said groove, and said spacer member comprises a spacer 
channel having U-shaped portions engaging said ribs with a 
snap-fit connection. 

3. In a patio door assembly including a rectangular main 
frame having a pair of vertical jamb members rigidly 
connected by a lop head member ami a bottom sill member, 
a separate vertical astragal member spaced between said 
jamb members and rigidly connected to said head and sill 
members, a first door panel within said main frame and said 
lirst door panel including a rectangular door panel frame 
supporting a glass panel, a second door panel within said 
main frame and said second door panel including a rectan- 
gular door panel frame supporting a glass panel, said 
astragal member and each of said door panel frames and said 
members of said main frame comprising extrusions of rigid 
plastics material, and said main frame and each (if said dooi 
panel frames having welded mite red corner joints the 
improvement wherein each of said door panel frames 
includes elongated frame members each having parallel 
spaced outer side walls and inner walls spaced substantially 
parallel to said side walls, a first plurality of spaced internal 
walls extending laterally between said side walls and said 
inner walls and integrally connecting said side walls to said 
inner walls, a second plurality of spaced internal walls 
extending laterally between said inner walls and integrally 
connecting said inncrwalls.^an elongated continuous gear 
hinge extending from said head member to said sill member, 
said gear hinge having an inactive leaf secured to said 
astragal member and an active leal secured by fasteners 
ihreadcd inlo said internal walls of an adjacent said frame 
member of said second door panel,] and said active leal of 
said gear hinge covering an edge sttnacc of said second door 
panel frame from said head member to said sill member. 

4. A pa lio door assembly as defined in claim 3 wherein 
said inactive leaf of said gear hinge is longer than said active 
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leaf of said gear hinge and precisely positions said second 
door panel in spaced relation between said head and sill 
members. 

5. A patio door assembly as dclincd in claim 3 wherein 
said astragal member includes parallel spaced opposite side 3 
walls integrally connected by interior and exterior end walls, 
stop portions integral with said side walls and projecting 
laterally outwardly from said side walls adjacent said frames 

of said door panels, a plurality of spaced internal walls 30 
extending laterally of said side walls of said astragal mem- 
ber and integrally connecting said side walls, and said 
internal walls spaced adjacent said interior and exterior end 
walls of said astragal member having longitudinally extend- 
ing portions defining holes receiving vertical threaded fas- 15 
teners extending through said head and sill members. 

6. A patio door assembly as defined in claim 3 and 
including a metal approach member mounted on said sill 
member, said approach member having an upwardly pro- 
jecting horizontal track extending between said jamb mem- 
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hers and adapted to support a sliding screen door, said 
approach member including an inner portion defining a 
groove, and a flexible door seal projecting into said groove. 

7. A patio door assembly as defined in claim 3 and 
including an angular insert strip attached by a snap-tit to 
exterior portions of said head and jamb members to define 
a channel adapted to receive a sliding screen door. 

8. A patio door assembly as defined in claim 3 wherein 
each of said door panel frames defines a peripherally extend- 
ing and laterally outwardly facing external groove, and a 
rigid spacer member extending within said groove. 

9. A patio door assembly as defined in claim 8 wherein 
said groove in each said door panel frame is defined by 
spaced inner walls having opposing ribs projecting into said 
groove, and said spacer member comprises a spacer channel 
having U-shaped portions engaging said ribs with a snap-fit 
connection. 

***** 
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